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    	1 Slide 1 Jennifer Sims, PhDAstraZenecaMember of ABPI / BIA Early Stage Clinical Trials TaskforceCalculation of the Minimum Anticipated Biological Effect Level (MABEL)and 1stdose in humanSlide 2 AcknowledgementsABPI/ BIA Taskforce Members (Chaired by Dr David Chiswell and Professor Sir Colin Dollery)Members of the Preclinical & Translation to the Clinic Working GroupJ. Sims, SyngentaC. Springall, CovanceD. Austin, GSK*P. Lloyd, Novartis*M. Dempster, GSK*P. Lowe, Novartis*M. Owen, GSKK. Chapman NC3 RsS. Kennedy, GSKJ. Cavagnaro, IndependentD. Everitt, Johnson& Johnson D. Glover, IndependentH Parmar, AstraZenecaP. Round, CATN. Deschamps-Smith, ABPIR. Peck, Lilly, Chair ABPI/BIA Clinical Trial Design Working Group** For input into MABEL and PK/PD modelling aspects in particularBIO s BioSafe Expert Nonclinical Safety Assessment Committee Members: Drs.
2 L. Andrews (Genzyme), J. Cavagnaro (Access Bio), M. Dempster (GSK), J. Green (BiogenIdec, Chair), S. Heidel (Lilly, Vice-chair), C. Horvath (Archemix Corp), A. Levin, M. Rogge (BiogenIdec, Sec.), J. Sims (AstraZeneca), R. Soltys (Genentech), J. Stoudemire(Ascenta), T. Terrell (Allergan), G. Treacy (Centocor), and G. Warner (Wyeth)AcknowledgementsSlide 3 Paracelsus 1493 1541 Alle Ding' sind Gift und nichts ohn' Gift; allein die Dosis macht, das ein Ding kein Gift ist."All things are poison and nothing is without poison, only the dose makes a thing be poison." Dose (mg)10100100010000 Effect020406080100therapeuticrangeunacce ptabletoxicitySlide 4 Step 1 Determine No Observable Adverse Effect Level (NOAEL)Step 2 Convert NOAEL to a Human Equivalent Dose (HED)- generally normalised to body surface areaStep 3 Select HED from the most appropriate species- additional factors: metabolism, receptors, binding epitopes - default: most sensitive species (lowest HED)Step 4 Apply a safety factor (>10-fold) to give a: Maximum Recommended Starting Dose (MRSD)Step 5 Adjust MRSD based on the pharmacologically active doseGuidance for Industry and ReviewersEstimating the Maximum Safe Starting Dose in Initial Clinical Trials for Therapeutics in Adult Healthy VolunteersJuly start with the highest dose you think is safe?
3 Better to start with the lowest dose you think is activeSlide 5 Dose or Exposure10100100010000 Effect020406080100 TherapeuticRangeUnacceptableToxicityMABE LNOAELMin EffectiveDose (MED)NOEL?A safe starting dose in man should be driven by pharmacology & toxicologySlide 6 Summary: MABEL approachToxicologyDetermine No Observable Adverse Effect Level (NOAEL)Convert NOAEL to a Human Equivalent Dose (HED)- adjust for Anticipated exposurein man- adjust for inter-species differences inaffinity / potencyApply >10-fold safety factorPharmacologyEstimate human Minimal Anticipated Biological Effect Level (MABEL)-justify based on pharmacology- adjust for Anticipated exposurein man- include Anticipated duration of Effect - adjust for inter-species differences inaffinity / potency Maximum Recommended Starting Dose - define Anticipated safety window based on NOAEL and MABEL - appropriate safety factor, if necessary, based on potential risk Slide 7 Pharmacology data Understanding of mechanism of action Receptor occupancy estimates In vitro, ex vivo and/or in vivo concentration-response dataSlide 8mAb ligandcomplexCD28+TGN1412 Dose = 7 mgMW 150,000plasma volume = nM(immediately post-dose)Tcell x 106mL-1CD28 / cell 150,000CD28 = nMat baselineKd= nMCD28-TGN1412 = nMat equilirium90% receptor occupancyReceptor occupancy Slide 9 Receptor occupancyDose (mg/kg) occupancy (%)
4 020406080100<10% receptor occupancy may be more appropriate for an agonist at CD28 dose90% receptor occupancy may be appropriate for an antagonistBUT, >10% may be acceptable even for an agonist:Known pharmacology, human experience,confidence in preclinical dataSlide 10anti-CD11a mAbJoshi et al An overview of the pharmacokinetics and pharmacodynamicsof efalizumab: a monoclonal antibody approved for use in psoriasisJ Clin Pharmacol 2006; 46: 10-20 High receptor occupancy may be appropriate for antagonist effectSlide 11 High receptor occupancy may be appropriate for antagonist Effect Initial dose may result in short duration of suppression of ligand Increasing doses have minimal impact on extent of suppression but increase the duration of suppression Duration of Effect is governed by: binding affinity to the target ligand concentration and ligand turnover and not only by the kinetics of mAbSlide 12In-vitro concentration-response dataLuhder F et al.
5 Topological requirements and signalling properties of T cell-activating, anti-CD28 antibody superagonistsJ. Exp. Med. 2003; 197(8): 955-966minimally effective conc: g/mL initial concentration (immediately post dose)plasma volume (man) = L dose (man) = mg ~ mg/kg ## - 70 kg subject NB difference in potency between and TGN1412 not known murine parent to TGN1412In vitro human Tcell proliferationSlide 13 TGN1412: MABEL dose mg/kg- adjust for Anticipated exposurein man(not done)- adjust for inter-species differences inaffinity / potency (not done)Apply >10-fold safety factor mg/kgincreased to 160-fold: mg/kgPharmacologyMABEL-justify based on pharmacology- adjust for Anticipated exposurein man- include Anticipated duration of Effect - adjust for inter-species differences inaffinity / potencyin-vitro T-cell proliferation ( g/mL) murine parent to TGN1412 ( ) ref 3= ~ mg/Kg in maninitial 10% receptor occupancy ~ mg/kg in man Maximum Recommended Starting Dose - define Anticipated safety window based on NOAEL and MABEL - appropriate safety factor based on potential mg/kgSlide 14 Why did pharmacology approach and MRSD approach give such different outcome?
6 Slide 15 Selection of relevant species for safety assessmentWhat are the criteria for the selection of a pharmacologically relevant species? Target sequence homology, expression of receptor or epitope In vitro binding affinity, receptor occupancy , on/off rate compared to human In vitro bioactivity / potency compared to human Pharmacologic activity (in vivo) Slide 16 Expert Scientific Group on Phase 1 Clinical Trials Final Report, November 2006 Relative potency in humans and species used for safety assessment:Relevance of cynomolgus monkey?Slide 17 In vitro data Effects of candidate drug in animal species / models Understand the limitations of animal species for predicting human safety Information on relative potency in animal species versus humans Effects of surrogate / related products in animals models Understand the limitations of animal species for predicting human safety Information on relative potency in animal species versus humansConsider all available preclinical dataSlide 18 Ref: Legrand N et al.
7 Transient accumulation of human mature thymocytes and regulatory T cells with CD28 superagonist in human immune system Rag2-/- c-/- miceBlood 2006; 108: 238-245 Dose: mg per mouse Establish dose-response for T-cell depletion in this model? Account for relative potency of and TGN1412 Peripheral T cell depletion observed with (murine parent to TGN1412) in humanised mouse modelSlide 19 Dose: 1mg per rat Establish dose-response for lymphocytosis in this model? Account for relative potency of JJ316 and TGN1412 Splenomegaly and lymphadenopathy obervedIn rats given JJ316 (mouse anti-rat CD28 antibody)Slide 20 In vitro data Effects of candidate drug in animal species / models Understand the limitations of animal species for predicting human safety Information on relative potency in animal species versus humans Effects of surrogate / related products in animals models Understand the limitations of animal species for predicting human safety Information on relative potency in animal species versus humansConsider all available preclinical dataNo dose-response dataSlide 21 Dose or Exposure10100100010000 Effect020406080100 TherapeuticRangeUnacceptableToxicityMABE LNOAELMin EffectiveDose (MED)NOEL?
8 Starting dose?Starting dose?Starting dose for FTIH studySlide 22 Dose escalation But, even if one is able to calculate MABEL and estimate a safe starting next? Even if the starting dose is safe and set at a fraction of the MABEL at some stage the dose escalations will enter the pharmacological dose rangeSlide 230%20%40%60%80%100%120% 1000 Relative DoseRelative ResponseShallowAntagonistAgonistSwitchRe member the dose-response curveSlide 24 Make use of preclinical data & PK/PD models developed to identify starting doses Build preclinical dose/concentration/response into model Refine model with initial human PK and PD data Adapt subsequent doses appropriatelyConsider split dose approach to dosing 10% on day 1, 30% on day 2 and 60% on day 3 Dose escalationSlide 25 Summary Understand the target mechanism and pharmacology Understand the limitations of the preclinical data for predicting human safety Translate the science to humans and account for differences in relative potency Estimate the clinical starting dose for FTIH study using both toxicology AND pharmacology No simple algorithm for use of MABEL case by case!
9 Use PK/PD data from initial and subsequent dose cohorts to aid dose escalation in FTIH study Consider stopping rules, exposure limitations based on the pharmacology and toxicology Design the right clinical study to mitigate risk
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			harmful physical or psychological effects [DIR 2001/83/EC Art 1(1 6)]. 74 Adverse event (AE); synonym: Adverse experience 75 Any untoward medical occurrence in a patient or clinical- trial subject administered a medicinal product
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			• Condominium hotel or similar type of transient housing • Project with multi-dwelling units • Project with excessive commercial or non-residential space ... • If the borrower occupies the unit as a primary residence or second home, there is no owner-occupancy requirement for the condominium project. See Guide Section 5701.5(b) for more ...
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			Class 2 A building containing 2 or more sole-occupancy units each being a separate dwelling. Class 3 A residential building, other than a Class 1 or 2 building, which is a common place of long term or transient living for a number of unrelated persons. Example: boarding-house, hostel, backpackers accommodation or
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			occupancy mode BI 4 may be used as an accumulator input for frequencies less than 100 Hz. 4 (4) Dry contacts (1) Momentary push button from zone sensor for temporary occupancy mode BI 4 may be used as an accumulator input for frequencies less than 100 Hz. 4 (4) Dry contacts (1) Momentary push button from zone sensor for temporary occupancy mode
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			transient rental accommodations for one or more owners. A sales and use tax Certificate of Registration will be issued to each owner and mailed to the agent or management company. The Certificate of Registration must be displayed in a clearly visible place at the location of the transient rental accommodation. A letter
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			family buildings and townhouses, transient housing in hotel or motel rooms, health care facilities, and other limited institutional uses and selected light industrial uses. District Title: community commercial CC The purpose and intent of the CC district is to permit the designation of suitable locations for medium- to large-scale consumer-oriented
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			Definitions and Explanations

			www.census.gov
			transient hotels, motels, and the like, except those occupied by persons who consider the hotel their usual place of residence; quarters in institutions, general hospitals, and military installations except those occupied by staff members or resident employees who have separate living arrangements. Occupied Housing Units.
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